Mechanisms of the apoptotic activity of Cl-F-araA in a human T-ALL cell line, CCRF-CEM.
The purpose of the present study was to characterize the mechanisms of the antitumor activity of 2-chloro-9-(2-deoxy-2-fluoro-beta- D-arabinofuranosyl)adenine (Cl-F-araA) against lymphocytic leukemia. Recent evidence indicates that Cl-F-araA has more potent antitumor activity in vitro against human leukemia cell lines than against human solid tumor cell lines originating from different tissue. We analyzed the mechanism of action of Cl-F-araA using a human T-acute lymphocytic leukemia cell line, CCRF-CEM, in vitro and in vivo. Cl-F-araA exhibited marked antitumor activity in vitro and in vivo, and this was correlated with its ability to induce apoptosis, particularly in vivo. To analyze the mechanisms of the apoptotic activity of Cl-F-araA, we sought to determine the effects of the drug on the levels of Bcl-2 family proteins (Bcl-2, Bcl-X(L), Mcl-1, Bax, Bak) and cell survival signals via Akt. Western blot analysis revealed that Cl-F-araA induced a dose- and time-dependent downregulation of Bcl-X(L) and Mcl-1 proteins, and a dose- and time-dependent dephosphorylation of Akt and its downstream effectors (Bad, FKHRL1), particularly in vivo. In addition, there was a marked increase in the population of cells in G(1)/S and early S phase. We therefore investigated the changes in the Cdc25A protein to characterize the mechanism involved in the G(1)/S accumulation. Cl-F-araA induced a dose- and time-dependent downregulation of the Cdc25A protein whereas the Cdc25C protein remained unchanged. We further found that in combination with caffeine, Cl-F-araA potentiated apoptosis induction. Taken together, our findings suggest that Cl-F-araA may be an effective drug in vivo.